Discussions on racism in classrooms pose a huge educational challenge today, since racism has become naturalized within society, and racial issues are rarely addressed in science teacher education courses. Considering the social problems originated from racism, this paper discusses some aspects of them through a dialogical activity conducted among students in a chemistry teacher-training course. In order to engage the students in the dialogue, a poem that enable discussing social and scientific issues was chosen and had been set to music. At the first part of the discussion, only one student took the poem's key message as referring to racism. This seems to be directly related to the poor discussion of this topic within society. Through interactive discourse characterized by integrated transition between dialogic and authoritative communicative approaches, a common viewpoint about racism was achieved by all participants, including students who had not identified the matter in the poem initially. Although isolated activities are not enough to consistently develop teachers' beliefs and attitudes against racism, the findings suggest that discursive movement can encourage critical thinking about this.
These conceptions have been prejudicial for the construction of a positive identity for Brazilian black people. Considering that identity relates to acceptance of cultural and phenotypic origins, miscegenation denies or hides the influences from Africa in Brazilian society. In this way, identity and personhood became increasingly defined by a discourse of race (Wade, 2010) . If certain races were defined as inferior, people would not recognize themselves as such, as it would imply in accepting their inferiority. Hence, racism as a social problem tends to be denied, sometimes by Afro-descendants themselves in order to avoid presumed inferiority. Consequently, inexistence of racism has been consolidated into the Brazilian social imaginary, and this belief hinders attempts to discuss ethnic-racial relations in schools.
All these historical factors intertwined have contributed towards the social differences between black and white Brazilians mentioned earlier. For those reasons, the present study takes race to be a social and historical construct built on phenotypic variations. Accordingly, racism can be seen as the use of disparities in physical appearance to classify, hierarchize, include and exclude people in a variety of ways. In societies that went through long periods of slavery (Brazil was the last country in the Americas to officially abolish enslavement), vestiges of these categories remain socially evident. Valente (2016) demonstrates a relationship between race and access to higher education. The author reports a vicious circle which connects the schooling of the young with their race, socio-economic status and university attendance.
In this context, educational institutions have a pivotal role in unmasking the myth of racial democracy through delving into the roots of oppression relationships, and by evenhandedly exploring the knowledge, culture and world views that comprise the heterogeneity of Brazil (Silva & Francisco Junior, 2018) . Verrangia and Silva (2010) state that formal education provides a favorable environment for promotion of positive ethnic-racial relations because of the remarkable diversity of the students. Therefore, the significance of schools as institutions that are committed towards active citizenship increases the need for discussions on ethnic-racial issues in teacher training courses (Delpit, 1995) . In this perspective, teachers' beliefs and attitudes in pursuing this discussion are important to provide or not the academic progress of Black students. Recent researches displayed different degrees of race consciousness and expectancies reinforcing ideologies and material conditions associated with the racial aspects (Cherng, 2017; Liou & Rojas, 2018) . For Lewis (2016) , unconscious forms of anti-oppressive education miss the centrality and thus do not go far enough in uncovering the embodied, perceptual roots of racism. On the other side, a culturally responsive positive would make difference in anti-racist education.
Given the social problems from racism and the role of the schooling process in reproducing or masking inequalities, educational programs need to prepare teacher candidates who are culturally and ethnically aware, so that new teachers can foster academic success through developing curricula and effective teaching methods for diverse student populations (Johnson & Hinton, 2019; Mitran, 2017; Tarman, 2012) . According to O'Loughlin (1992) , teachers should be trained to develop critical views of social and multicultural contexts (Byker & Marquardt, 2016) . However, Marom (2017) argues that under the cloak of professionalism the colonial assumptions still remained at the core of teacher education. In turn, Kishimoto (2016) points out that anti-racist pedagogy is an organizing effort for institutional and social change that is much broader than teaching in the classroom. There are three components for this line of action: (1) incorporating the topics of race and inequality into course content, (2) teaching from an anti-racist pedagogical approach, and (3) anti-racist organizing within the campus and linking our efforts to the surrounding community.
In this regard, Paulo Freire's critical views may be useful in discussions regarding teacher education. Freire (1998 Freire ( , 2005b outlined the notion of praxis, which views critical inquiry as reflecting and acting on the world to transform it. As Freire (2005b, p. 72) wrote, "knowledge emerges only through invention and reinvention, through the restless, impatient, continuing, hopeful inquiry that humans pursue in the world, with the world, and with each other". In his view, education is essentially a humanistic, historical and continuing process.
Paulo Freire conceived a set of values that characterize humanity and regard knowledge as a product of human practices for transforming the world. Humans are considered beings of praxis who emerge from the world and are capable of objectifying it. In so doing, they can understand it and transform it by means of labor. As historical beings, people know that they are unfinished; they are aware of their incompletion. This incompletion and this awareness depend on the very roots of education as an exclusively human manifestation (Freire, 2005b (Freire, , 2008 . Thus, education can be continuously reconstructed in praxis: "reflection and action upon the world in order to transform it" (Freire, 2005b, p. 51) .
As this happens, words take on new power. They are no longer an abstraction but a means through which people discover themselves and their potential in the world. To educate is essentially to shape people's minds, through addressing their attitudes and capacity for criticism. Such a stance includes critical thought, tolerance, agency, dialogue and respect for the importance of difference. Dialogue emerges as another fundamental principle of Freire's pedagogy. Freire (2005b) stated that it was impossible to educate regarding critical consciousness outside of the dialectic process, which involves dialogue among individuals.
In this light, the present study reports on a research activity in which the main goal was to foster reflections among future chemistry teachers regarding racism within a dialogical environment. To promote this discussion, a poem set to music was used, followed by a dialogical discussion. The central question of this study was: "What discourse interactions are produced and how do these interactions relate to perceptions and formation of meaning regarding ethnic-racial issues?"
Methodology

Research Design
This study has exploratory-interpretive design based on qualitative methods. The aim of this methodological approach is to investigate a contemporary phenomenon in depth and with focus on description, interpretation and identification of possible patterns in the form of themes (Bogdan & Biklen, 1998) . Thus, this study involved seeking to more deeply understand certain aspects of a specific real context. This context was a chemistry teacher training course and the phenomenon was a debate about racism.
As presented earlier, racism is a social problem in Brazilian society and approaches towards this in classrooms can be considered a huge educational challenge. In addition to this, such discussion during chemistry teacher training at the university in question was scarce. There were no specific disciplines in the regular curricular program or extracurricular activities regarding racism. Given that studying African history and its contributions towards Brazilian society is now mandatory, an extracurricular activity was designed for involving students in such discussions.
Context and participants
The study was designed based on a dialogue that focused on racism. This dialogue was conducted by a black male university professor who had proven experience in multicultural education and dialogic education. The participants in this study were 21 prospective chemistry teachers (7 males and 14 females; of whom three were black) from a Brazilian federal university who represented 20% of regular students enrolled in the course. The students were attending the fifth to the seventh phases of their undergraduate course by the time of the activity (the regular course lasts eight phases, or four years). Their ages ranged from 19 to 24 years old. This group had not yet studied aspects of multicultural education, African history and culture or racism in the formal higher education curricula.
The activity was developed and scheduled as an extra-class activity that aimed at discussing social questions related to chemical education or education in general. Participation was voluntary. The activity was structured on the presentation of poem that had been set to music in order to engage the students in the debate. The poem chosen is named "A black woman's tears" (Figure 1 ), written by Antonio Gedeão, which is the nom de plume of Rómulo Vasco da Gama de Carvalho, a Portuguese poet and physical chemist, who also wrote on history of science. The poem was chosen because of its social and scientific characteristics, which enabled discussion of a variety of issues. Firstly, the poem was distributed to the participants and then the song was played twice.
A black woman's tears
I found a black woman who was crying, I asked her a tear To analyze.. I collected tears (taking utmost care) in a test tube properly sterilized.
I observed it from one side to the other, and in front: it seemed just a drop of very clear air. I extracted it with acids, with alkalis, and salts, and such substances as used in these cases.
Probed in low temperatures, and lit with fire, it gave the same result every time:
Neither blackness nor traces of hate were found, almost only purely water and sodium chloride. 2019 2019 , Vol. 6, No. 3, 64-80 ISSN: 2149 -1291 To start the debate, a discussion about the central theme of the poem was put forward. In terms of the teaching purposes, the debate was divided into four parts: i) exploration of students' perceptions about the poem and ideas regarding racism; ii) discussion and comparison of ideas; iii) summarization of possible interpretations; and iv) enlargement of points of view through presentation of new arguments. Each of these parts consists of episodes used for analysis.
Data collection and analysis
A video recording of the debate was combined with field notes taken during the activity, in order to gather not only the students' verbal interactions but also their expressions and behaviors. The field observations were made based on the participants' attitudes and emotions. The video recording was conducted by a collaborator and the field notes were taken by the authors of this paper (whom had a PhD in science education and more than ten years of experience in qualitative research and the other who, in the occasion, was developing an undergraduate research project). Data collected through different methods were cross-checked to achieve better reliability regarding the students' actions and perceptions during the debate.
All the video-recorded debate was transcribed and subsequently analyzed based on an analytical tool developed by Mortimer and Scott (2003) . The analysis on the discursive interactions was performed independently by the two researchers, who discussed and reviewed the interpretation to assure greater reliability.
This analytical framework took into consideration three main issues: teaching purposes, interaction patterns and communicative approach. These aspects can be divided into others, as illustrated in Table 1 . Mortimer & Scott (2003) The second aspect of the analysis refers to the interaction patterns emerged between the teacher and the students during the ongoing classroom debate, taking into consideration four interaction patterns (Aguiar, Mortimer & Scott, 2010 ):
1) A traditional I-R-E pattern, normally started with a question presented by the teacher (I), followed by a student's response (R) and a teacher's evaluation (E). 2) A closed chain of interactions of the type I-R-P-R-P-R . . . E, started by the teacher and generating different student's responses followed by the teacher's promptings (P), which has the goal of producing further responses. The sequence ends with an evaluation from the teacher.
3) An open chain, identical to the preceding pattern, but without a final teacher's evaluation. 4) A question-and-answer pattern, in which questions from students are followed by teacher's answers.
In terms of a communicative approach, Mortimer and Scott (2003) presented four fundamental categories for utterances emerged on discussions among teachers and students based on two dimensions. The first one includes a continuum between dialogical and authoritative discourses. The second involves interactive and non-interactive talks.
Combinations of these dimensions generated four classes of communicative approach: 1) interactive/dialogical; 2) non-interactive/dialogical; 3) interactive/authoritative; 4) non-interactive/authoritative. Interactive and non-interactive refer respectively to the participation of more than one person or by solely one (usually the teacher) during an ongoing classroom discourse. In dialogical discourse, there are openings to different points of view about the issue under discussion, whereas in authoritative communication, the focus is on just one perspective and, therefore, there is no exploration of different ideas.
In addition, the outcomes were analyzed in relation to previous studies on racism and education, as well as in relation to Paulo Freire's thoughts.
Results
As stated earlier, the debate was grounded on the lyrics of the musicalized poem. All the students participated actively during the presentation of the song. The students asked whether it would be played again, so that they could sing along. This probably related to the role of art in dealing with esthetics and ideas of beauty, feelings, imagination and values, combined within affective appeal, provoking special feelings of pleasure (Galili, 2013) . The feelings and the discussion would probably not have been the same if the debate had been started without the musical item. Therefore, it is fair to assume that the musical presentation gives rise to a pleasurable situation from which the ongoing didactic activity could be started.
The results are divided into four episodes that each represents a specific aim. The outcomes presented do not contain all the verbal interactions, but they sequentially follow the main ideas emerged through the debate. Only three students had no verbal manifestation during the activity.
Episode 1 -Exploring students' ideas
After the music had been played, the professor invited the students to think further about the poem. The first teaching purpose was to engage the students in a collective discussion. It was his aim as well to to explore the students' interpretations of the poem and their ideas about racism.
This first episode lasted 11'20", and five students manifested their opinions through talkings. During this period, most of the students were concentrating on the discussion and demonstrated their attention by looking directly at the speakers. Occasionally, some students looked at the poem, apparently trying to analyze the verses. During the first five minutes, two students at the back of the room seemed to be distracted by something on their laptops. In general, the students demonstrated engagement in the discussion, which was the initial aim in episode 1 (Figure 2 ).
The teacher spoke for a total time of 3'51", while the students talked for 2'55"'. The students mostly discussed the issue of the poem, and discordances were observed. This was an interactive and dialogical episode in which the professor asked the students to share their ideas about the poem. After the professor's questions, the discussion became dialogical and interactive, with the aim of exploring the students' ideas. Therefore, the sequence of interactions could be characterized as I-R-P-R-P-R… (open-chain pattern: initiation-response-prompting-response-prompting, with no teacher's evaluations), since there has been always a prompt following each answer. From speaking turn no. 12 onwards, the discussion proceeded exclusively among the students, based, therefore, on the interactive perspective.
Verbal interactions allow transitions between individual and social planes in classroom, thereby providing the means for individual thinking. Hence, the process is not seen as reception and repetition. Interactive and dialogical discourse opens different viewpoints about the issue under discussion (Mortimer & Scott, 2003) . Moreover, it is only through social interaction and participation in cultural life that oppressive conditions can be questioned.
Figure 2. Transcription of episode 1: Exploring students' ideas
In the first episode, the interactions allowed the emergence of different points of view, in which students C, D and E each defended their interpretations. This part of the discussion presents an interesting aspect. The only student to initially defend the idea of racism was a black woman (student C). Her colleagues rejected the interpretation that racism was the reason for the woman's tears reported in the poem. This denial showed how non-perception of racism is intrinsic to society and how people's inertia regarding racist attitudes has become naturalized. According to Silva (2011, p. 76) :
It is important to remember that the action of educating is the conjugation of teaching and learning acts. What can be "taught" is only that which has been learnt.
Consequently, those who have been educated in a racist environment characterized by discrimination tend to transmit this experience, the way of relating to others who they consider to be inferior in light of their preconceived ideas.
Malone and Barabino (2009) describe how ethnic minority students reported feeling isolated and marginalized within science classrooms. Brickhouse and Potter (2001, p. 965) argue that, for young women of color, "the experience of marginalization can make membership in a school science community impossible or undesirable". In this regard, adopting a posture of being inert to manifestations of racism is to be on the dangerous side of a thin border that separates people who behave indifferently in racist situations and those who have racist feelings, discourse and actions. Freire (2005b) stated that the dialectic process involving dialogue among individuals is important for critical consciousness. In his view, men and women would be educated by each other, mediated by the world and by means of dialogue, which would pose itself as a tool of humanization. Words would not be a mere expression of thought; they would be the transformation of praxis.
If it is in speaking their word that people, by naming the world, transform it, dialogue imposes itself as the way by which they achieve significance as human beings. Dialogue is thus an existential necessity. And since dialogue is the encounter in which the united reflection and action of the dialoguers are addressed to the world which is to be transformed and humanized, this dialogue cannot be reduced to the act of one person's "depositing" ideas in another, nor can it be become a simple exchange of ideas to be "consumed" by the discussants. (Freire, 2005b, p. 88) In Freire's proposition, people would meet in cooperation to transform the world. In such situations, the dialogical process would focus on realities that, when set as a problem, challenge people. The dialogical process would be rooted dialectically, and one thing would not annul the other. In this perspective, it is fundamental to struggle against any standstill in order to overcome racism. Ambe (2006) advocates that teachers training institutions have the responsibility to provide future professionals with the skills necessary for meeting the intellectual, social and personal needs of diverse learners. For this reason, recognition would be the first step towards addressing actions against discriminatory stances. Teachers who operates with a higher degree of race consciousness are capable of more equitable teaching practices that emphasize self-respect, solidarity, and education as a collective contract for the common good (Liou & Rojas, 2018) . Thus, according to Freire, educational practice would need to aim towards changing the context of alienation and, consequently, of oppression, which would then enable people to reflect by themselves on their responsibility and role in anti-racist attitudes.
Episode 2 -Comparing ideas
Proceeding with the discussion, the teacher wanted to deepen the debate through the students' ideas. The duration of this episode was 8'02". The professor spoke for 5'17" and the students for 2'39". Although few students contributed at the collective discussion during this period, many of them were debating the issues with each other. Each utterance among the students was short but significant. They seemed to be discussing their interpretations regarding the debate, considering the way in which they were talking, pointing at the sheet (the poem) and then turning their attention to the rest of the discussion. Some students also took notes.
The purpose of this episode was to get an agreement on the possible interpretations of the poem's main theme. With this aim, the professor focused on specific verses in order to employ critical analysis based on hypothetical and deductive thinking, as it is shown on Figure 3 .
The initial questions had the aim of stimulating the students to share their opinions. Therefore, this fragment is also interactive, with an open-chain pattern I-R-P-R-P…, for the purpose of prompting contributions to promote hypothetical thinking. This episode also presented dialogic characteristics, because different interpretations from students can be seen. At the same time, the professor was stressing some verses for stimulating another point of view (What is the relationship between blackness and traces of hate?).
In this regard, dialogue can be characterized as an important apparatus for modification of worldviews. Silva (2011, p. 76) argues that:
In order to learn, it is necessary to interact, to express one's opinion, to reconsider ideas, to evaluate positions, postures and attitudes, to make an effort to understand points of view different from one's own and to work at de-constructing preconceived notions. In order to learn, it is necessary to become aware of both the realities in which we live and those of others with whom we are learning. Given that, student D put forward several possibilities for the woman's tears, the professor brought up scientific issues so that the students would become aware of, as in science as in art, it is necessary to test assumptions (Bicak & Bicak, 1988) . In speaking turn no. 5, the professor's utterance was based on a more structured view, which considered a historical perspective (one way to achieve a better understanding of a subject is to consider its historical context). In working on students' ideas, the communication approach adopted was interactive/authoritative. In this approach, teachers usually select some viewpoints and discount others, marking key ideas to be explored (Mortimer & Scott, 2003) . The professor's discursive approach can be understood in this context considering how he encouraged the development of a specific content supported by a scientific perspective.
At the end of the speaking turn no. 5, the communicative approach observed was once again interactive and dialogical, in which the aim was to elicit participation among the students (I would like you to talk more about this. Could anyone comment on this?). This is an ongoing process of comparing, checking and fostering different 1. Professor: What would the main theme be, then? And the careful analysis, what do you think it refers to? 2. Student D: Depicting a chemical analysis through the poem. 3. Professor: Depicting a chemical analysis through the poem. Does anyone have anything else to add? Anyone? (Pause) So we have two interpretations, the first one gives emphasis to a chemist's work, and the other points out to a social issue relating to racism. (Pause). Would anyone like to add anything else? 4. Student G: I think there is a correlation between these two ideas when he says "traces of hate", so I guess she had some sort of feeling that made her cry. On the other hand, there is a part about a chemist who analyzes this tear and says it is made of water and sodium chloride, so I think there is a correlation between the two ideas. 5. Professor: Our colleague G argues that there's a correlation between the two ideas. When we think about the development of both science and the arts, one way to gain a better understanding is to consider the historical context. So, what would bring the author to write something like that? Firstly, our colleague said that the author has a background in chemistry, which leads to the scientific aspect of the text, and the other issue is the social one that surrounds us as well, so let's keep analyzing. Well, the scientist requested a tear. Tears are a typical human trait. After the whole process that he describes, it gave a usual result. All this means that sometimes it was repeated a few times. "Neither blackness nor traces of hate". Those are two interesting lines for us to think about. But I would like you to talk more about this. Could anyone comment on this? What is the relationship between blackness and traces of hate? What can you take, interpret or infer from this? 6. Student A: From his analysis, he could not find even a sign to indicate that the woman was black, white or yellow. Through her tears, the woman's race could not be inferred.
7. Student G: He wanted to show that we are all equal, independent of color. 8. Professor: What else? The result was always the same. But by describing "Black and traces of hate"? Does it relate to the woman's crying? Could it be?
9. Student C: It is not possible to affirm for sure. 10. Student D: I also think it remains unclear.
understandings. Most of the students' first reading of the poem indicated a common-sense perspective. In a dialogical process, the challenge is to develop convincing arguments in order to provoke engagement and interaction. So, a main characteristic of a dialogue is to maintain ideas on a social plane, which involves a dynamic dialectical movement between "doing" and "reflecting on doing". Additionally, dialogue allows to reinforce students' identities and life experiences. A fundamental challenge is the way students' histories, perspectives, and life experiences can be used to overcome white norms. Ladson-Billings (2014) highlights the importance of using it as an anti-deficit pedagogy.
Episode 3 -Summarizing possible interpretations
This episode was the shortest one (4'54") and there were a few moments of silence. Four students participated on this part of the discussion, with a duration of 2'15", while the professor's discourse lasted 2'31". The first speaking turn was the longest, followed by immediate interactions. The students were attentive and did not talk to each other. From speaking turn no. 4 onwards, the students' participation became enhanced.
After the professor had highlighted some verses and had tried to establish a correlation between blackness and traces of hate, the dialogue was directed towards the reason why the woman was crying and on plausible hypotheses for the correlation cited before. The discourse revealed that the students achieved a common interpretation and agreed with each other. However, divergences were also present. The interaction pattern was predominantly I-R-P-R-E…, taking into consideration that the professor's questions aimed at evaluating the students' propositions in order to corroborate his ideas. From the consensus, the professor used discourse and voice intonations to emphasize an interpretation regarding racism. Consequently, in this episode, more students expressed concordance, including student D, as can be seen in Figure 4 . Although student D had been reluctant, the dialogical and critical movement through which the professor presented hypothetical and deductive thinking, aiming to promote a rereading of the poem's message, led the student to consider racism as a possible interpretation. Thus, the process of co-participation played a fundamental role in evoking thoughts and modifying them. In terms of our analytical framework, the utterances were authoritative and interactive. This stance is likely to be useful in maintaining students' engagement in teaching purposes, since it is based on a collective approach. According to Freire's perspective: 1. Professor: We cannot be sure. However, if someone is crying, it may be for two reasons. Either she is crying because of happiness, or it's because of some kind of pain. Moreover, this pain can be either a physical pain or an emotional pain. We need to think about these hypotheses. Student L: The result was always the same. It may mean that the author had already analyzed other tears and the tears of the black person were similar to these others; there was no difference.
In this sense, to teach right thinking is not something that is simply spoken of or an experience that is merely described. But something that is done and lived while it is being spoken of, as if the doing and living of it constituted a kind of irrefutable witness of its truth. To think correctly implies the existence of subjects whose thinking is mediated by objects that provoke and modify the thinking subject. Thinking correctly is, in other words, not an isolated act or something to draw near in isolation but an act of communication. For this reason, there is no right thinking without understanding, and this understanding, from a correct thinking point of view, is not something transferred but something that belongs essentially to the process of coparticipation (Freire, 1998, p. 42) .
The ethical, political and cultural issues in science classrooms are very complex and require science teacher's educators to work together aiming to promote multicultural education along science teacher training programs. Thus, teaching cannot happen apart of social activism, and acceptance that racism exists is the first step on a long journey that demands enlargement of knowledge, beliefs and attitudes.
As mentioned earlier, in taking a problem-posing stance, students are no longer docile listeners, but are now critical co-investigators dialoguing with the teacher. Tensions were clearly observed during the poem's discussion. There are different communicative approaches guiding changes in concepts relating to ethnic-racial issues. Pre-service science teachers need to experience this tension in their science teacher training programs in order to cause changes in the learning process. Freire (1998) pointed out that the necessary procedure to transform ingenuous into critical curiosity should be accompanied by a rigorous ethical formation side by side with an aesthetic appreciation. Beauty and decency, hand in hand.
Most of the students' first reading of the poem indicated that they took spontaneous and common-sense standpoints. On the other hand, to think in a scientific way is to engage in methodological rigor that characterizes the epistemological curiosity of reflecting subjects (Freire, 1998) . Racism is institutionalized, and it is also underpinned by the sociohistorical exclusion of ethnic minority groups from scientific knowledge in Western societies. The authentic dialogue cannot ignore the students' perceptions. At the same time, a dialogical stance should stress the tension and highlight the different understandings based on science views.
The right thinking assumes great relevance in terms of racism, considering the existence of a substantial body of research showing that teachers have lower expectations for ethnic minority students (Archer, 2008; Brandon, 2003; Liou & Rojas, 2018) . Teachers' unconscious stereotypes and lower expectations directly affect black students' development at schools. For example, beyond underrepresentation, studies demonstrate significant differences in undergraduate student ratings of teaching effectiveness based on the instructor's race (Hamermesh & Parker, 2005; Smith & Hawkins, 2011) .
Hence, to educate on ethnic and racial relations is to move educators and students into an environment that needs to be explored. This will usually put agents involved into conflict situations, since knowledge will be created through confronting historical, sociocultural and sociopolitical point of views. A fundamental feature of the professor's stance is to be persuasive. In other words, the professor needs to convince the students of the reasonableness of scientific view. This is a total experience that is simultaneously directive, political, pedagogical, aesthetic and ethical. For this, teacher support, in the form of beliefs about students' academic abilities, is crucial (Cherng, 2017; Liou & Rojas, 2018) . In this experience, beauty, decent and seriousness walks along together. There can be no "right thinking" disconnected from ethical principles (Freire, 1998) . For this reason, professors need to acknowledge social discrepancies and historical process of marginalization allowing thereby no neutral teaching practices.
Episode 4 -Enlarging points of view
In the final part of the discussion, the goal was to furnish scientific, historical and social elements capable of supporting the interpretation attributed to the poem and to reflect on specific aspects of science education. The episode was divided into two parts. The first addressed social characteristics related to racism and discrimination, while the second referred to aspect of these questions from a science viewpoint.
The professor's first sentence was "why are we discussing this?" This is an important structural strategy for thematic development, named metadiscourse. It is used to comment on or explain aspects of the explored content itself. The episode was the longest one (22'47") because statistical data were presented. The discourse almost exclusively came from the Professor (15'47" against 3'09" of students' contributions), with the aim of enlarging standpoints by means of facts, statistical data and other arguments. The students demonstrated some degree of mental fatigue, probably because of the activity duration and intensity of the debate. Longer periods of silence were more common, and the students usually talked in chorus, in agreement with some Professor's affirmations. This episode was largely non-interactive and authoritative. The teacher established a confirmatory interaction bringing out the apparent racism presented in Brazil, considering that some students had rejected racism as the theme of the poem, and had perceived racism as existing only in isolated cases.
Use of a narrative is another aspect of this episode that stands out. As a logical argument, a narrative is also a rhetorical structure that aims to provide evidence for systematic expression of a thematic pattern (Lemke, 1990) . Thus, thematic items are interconnected in loops, such that some items are joined to many others to achieve a conclusion. A narrative tends to proceed chronologically. It tells of a sequence of events and aims to reach a climax or a result.
This can be interpreted regarding the use of scientific rhetorical semantics. The science language may be distinctive, primarily but not exclusively on reason of its semantics, which are partly developed through rhetorical structures that reinforce some specific figures of speech, and partly through the moves of an activity structure.
Thus, the professor introduced some Eurocentric, white, male and Christian aspects that have been present in the development of science, along with the need to seek other knowledge of African and Latin American origins. Those ways of seeing and transforming the world are underestimated in traditional curricula as practices aiming towards breaking down the unilateral vision of science. Freire (1998, p. 40) argued that teachers needed to take a solid theoretical position: "Teachers engaged in right thinking, which is that is a way of being and not just an occasional phase, need to take an attitude of seriousness in seeking a secure and solid basis for their positions".
Presentation of historical and statistical information relating to these issues is mentioned by Francisco Junior (2008) as an important step towards unmasking the racism that has been instilled in society. The molecular structure of living beings, which is basically composed of the same 20 amino acids and five nitrogenous bases, independently of the living being, was discussed in this regard. Verrangia and Silva (2010) defend approaches based on exploring diversity through the natural sciences, highlighting, at the same time, the biological equality of all beings as one valid way to overcome stereotypes and place value on ethnic and racial diversity. The same authors also drew attention to the need to look critically at the development of science for the purpose of avoiding underestimation of knowledge arising from Africa, as well as contextualizing ethnic-racial issues in the classroom.
In physics classes, for example, Rifkin (2016) describes discussions on demography imbalances with a view to promote better outcomes for underrepresented students, an approach which would benefit all students engaged on the activity. In the work, the author also describes the students' research about work of non-white physicists, widening the students' comprehension about scientists.
Interactions with different points of view and with the distinct characteristics of Brazilian multiculturalism are pointed out by Silva (2010) as a central element of education on ethnic-racial relations. According to the author (2010, p. 77), "Education on ethnic-racial relations is processed at the core of different sociopolitical perspectives, in comparison between different points of view originated from different cultural and historical roots". Atwater, Butler, Freeman & Parsons (2013) suggested that prepare science teachers for multicultural education is to set the challenge of grappling with racial, ethnic, cultural, instructional and curricular issues and with what science teaching means in the education process. The goal is to transform the structure of educational institutions such that they promote educational equality for all students. Nevertheless, this challenge is increasingly hard, considering the white cultural predominance within educational institutions and the obstacles that need to be overcome (Atwater et al., 2013; Marque et al., 2018) . Therefore, pre-service science candidates usually find themselves in situations after situations in which there are no conflicts on what they think in terms of racism. As a consequence, their beliefs cannot be changed.
This was corroborated by student D's belief (turn no. 13: I think this only happened in a few schools). Regardless of all the data, student D remained comprehending racism as occasional situations. From this perspective, understanding the social and historical construction of black inferiority has an important function. Although the schooling process by itself cannot change social conditions, questioning the supposed benefits from race miscegenation and debating inequalities is a promising step towards a critical view.
Although this last episode presented predominantly authoritative characteristics, the students' opinions could also be perceived to amplify the point of view (turn no. 15: Professor, this is common. At the school where I work, I've seen this). At the same time, one of the teaching aims is to develop a critical view about black people in Brazil. A study by Mortimer and Scott (2003) indicates that achieving a balance between authoritative and dialogic approaches can keep students and their ideas within the discussions.
This was observed when student O (who had not previously participated in the discussion) presented an argument in opposition to student D. Accordingly, this experience shared by Student O may have helped other participants to understand black people's struggles. Their white colleagues need to understand these issues, so that practices enhancing the teaching environment for blacks can be implemented. Through greater diversity of viewpoints, learners can become involved in different ways of thinking. According to Freire (1998) , in a true learning environment, learners need to be authentic subjects of the construction and reconstruction of what is being taught, side by side with their partners (colleagues and teachers). In Freire's view, only through this way people can speak authentically about the knowledge that is taught, such that the very essence of it is grasped.
The second part of the discussion was dedicated to inquire the students about their initial impressions and empirical perceptions, using as an example a drawing of a beaker containing a transparent "liquid" made on a whiteboard. Indeed, an aqueous solution of sodium bicarbonate was used as well, in order to foster notions on the nature of science (such as the one that experiments are not the only route to knowledge, uncertainties exist within science) and the role of creativity. This scenario can provide resources for teaching students about science. Scientific knowledge is formed through human actions. Empirical evidences are important but do not suffice for building scientific knowledge in the means that intuition and creativity are important components at this process.
This confrontation between representation and reality is also important in science teaching (molecules models are really like these representations). As well as a poem requires interpretation, scientific models/symbols also demand it as well, which is not free but guided by theories. The learning of the role of models and representations is fundamental in science teaching. Hunter (2010) outlines the importance of researchers in different areas of knowledge to reconsider practices of representation shared between art and science. Under this perspective, the mental analysis of the "liquid" contained into the beaker is a kind of representation of the tear's analysis described in the poem. It is necessary to broaden the nuances related to the construction of scientific knowledge. In regard to science education, some authors have stated possibilities for the dialogue between science and other forms of knowledge over time, as well as the dialectic relation between science and the social-cultural context in which the theories are built (Chakravartty, 2010; Galili, 2011; Guerra & Braga, 2012) . In this sense, exploring some scientific tools (hypothesis formation, experiment design, statistical analysis, knowledge communication), in order to learn about science itself while eroding the stereotype that certain groups do not do science, has been useful (Rifkin, 2016) .
These considerations guided the construction of the debate. Its aim was not to provide a definitive answer regarding the meaning of the poem or the identity of the solution in the beaker. From a dialogical point of view, the proposal was to create an atmosphere in the audience that would stimulate these students to think and to enlarge their view about dialogue, imagination and representation, and how these can be useful for taking a critical stance regarding social issues; in this case, about racism. At the same time, the discussion made it possible to link in some issues related to chemistry.
Some implications
The main goal of this study was to examine how a debate can foster pre-service teachers' skills regarding social issues about racism. There were limitations relating to the methods and sampling used. Dialogical educational experiences require more time to be effective. Accordingly, the effectiveness of this debate for transforming students' conceptions was lower. The lengths of time for which each student spoke during the debate differed and some of them did not shared their thoughts along the activity. Also, the words spoken cannot be taken to represent a generalization of the participants' ideas. Moreover, the words of one teacher regarding multicultural education do not properly embody all the challenges in this realm, as well as the sample used did not fully represent the needs for chemistry teacher training at the university investigated.
Although isolated activities are not enough to consistently develop teacher's beliefs and attitudes against racism, the findings suggest that discursive movements can encourage critical thinking about it. Starting from dialogical discourse, the debate was led gradually to the debate of the poem's important aspects, which allowed appropriation of meanings even by those who had not identified the issue initially. This seemed to be directly related to lack of questioning of the issue in formal education, which thus revealed how racism has become naturalized and institutionalized within society. The results show that the communicative approach adopted had benefits regarding engagement of the students in the discussion on ethnocultural differences, with the intention of breaking through discriminatory actions.
Education can only change oppressive situations through transforming people's interactions with other members of the global community onto paths grounded on social justice. The purpose of attaining this within teacher training programs is obstructed by the lack of diversity at universities and schools. Prospective teachers have little opportunity to interact with teaching staff members of color because of the historical white predominance in these institutions.
In this regard, science education plays a pivotal role. Pedagogical approaches need to be reconceptualized in terms of curriculum, course content, evaluations, relationships and other issues, taking into consideration multiple and diverse perceptions of racism. Even when teachers think that they are putting equality into practice through their pedagogic action, deficient thinking is still embedded in the deep structures that shape their attitudes. In this regard, Buck and Quigley (2013) , for example, claim that research on science education needs to explore intersections of even greater complexity. Racism and dialogical perspectives are among these complex intersections. Likewise, educating on ethnic and racial relations consists of moving educators and students into an environment that needs to be explored.
In this sense, dialogical moments create opportunities to discuss and to improve a responsively multicultural education. Future researches may explore tensions within dialogue, evidenced on the debate's first moments when different interpretations on the poem's themes emerged. The learning and the transformation of social actions come from the difference of the viewpoints, for this reason pedagogical approaches should embrace the diversity of perceptions.
To break away from these deep-rooted problems within teacher training, science teachers need to undergo a continuous system of cultural training and professional development that includes, among other things: i) comprehension regarding the impossibility of both neutral education and neutral science; ii) critical analysis on real social equity, the living conditions of minorities and the values of different cultural perspectives; and iii) real experiences of dialogical practices. Those aspects provide opportunities for future teachers to rethink their approaches towards diversity and pedagogy and need to be regularly discussed in teacher training, in order to foster continual engagement that can reveal and modifying discriminatory situations.
